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Abstract: This paper aims to analyze the impact of Covid-19 on cow’s milk production in
Gjilan region. It is a descriptive and quantitative survey. The random sampling technique was
used to select the respondents of 71 dairy farms in three municipalities of Gjilan (Vitia,
Kamenica, and Gjilan). Interviews include farms where 5-78 dairy cows are bred. Data on milk
production, farm expenses, and returns for each farm were recorded during the period FebruaryApril 2020 and a comparison was performed with the same period for 2019. The farmers reported
that restrictive measures undertaken as a result of Covid-19, did not have any negative impact on
milk production, sales, expenses and returns, however, 26,8% of the farmers interviewed reported
that milk production had decreased. Farmers should improve animal feeding in the second half
of 2020 and at least achieve last year's production.
Key words: milk producers, Covid-19, milk production and sales, Gjilan region.

1 INTRODUCTION
Agriculture and rural development continue to play an essential role in the economy of
Kosovo, being assessed, as it mentions in the Green Report (2019), ¨sector of great importance
in the overall economic development of the country¨. Kosovo continues to be a predominantly
rural economy with 7.2 percent of the GDP generated by agriculture, during 2018. However, in
the last two years (2017-2018) the agriculture production decreased (MBPZHR, 2019). Besides,
agriculture is the largest employing sector, accounting for about 35 percent of the active force.
(MBPZHR, 2019).
In 2018, livestock production declined in value, compared to the previous year by 8.7%,
however, livestock production is very important for the economic development of the country, as
cattle sector is one of the most important sub-sectors in agriculture as it provides about 98% of
milk and 60,4% of meat (Krasniqi, 2019). Cattle are the most important category within livestock
and it accounts for 51% of total livestock heads, while within the structure of cattle, dairy cows
accounted for 51%. Cattle milk dominates raw milk production – small ruminant milk production
is insignificant in Kosovo. The dairy cows (about 132, 500 heads) are
producing 277,599 tons of milk (MBPZHR, 2019). Dairy production is considered as an activity
with considerable nutritional, social, and economic importance in Kosovo. Therefore, the

Ministry of Agriculture Forestry and Rural Development of Kosovo (MAFRD) considers dairy
as a priority sector, providing direct payment support and investment support to dairy farmers to
improve dairy production competitiveness and improve food safety and animal health standards
(Zeqiri et al, 2015).
In Kosovo, cattle production suffers from a low level of competitiveness, due to low
production efficiency and high production costs, and in many cases, producers are forced to
accept low incomes by not competing with imported products (Zeqiri, 2018). Based on these
facts, we thought to observe how the closure that occurred from COVID-19 affected the
production and income of cattle farms.
As it is mentioned by FAO (2020) and Ceylan (2020), COVID-19 has had an impact on many
sectors at global and national levels, including the livestock sector. This contagious disease will
effect changes in the economics and politics of the world. The lockdown and travel restrictions
have resulted in difficulty moving live animals and animal products like milk, and restricted
capacity to purchase necessary production inputs. In many countries, these difficulties have led
to a decrease in processing capacity for animal products, as well as the loss of sales and slowdown
of market activity.
The economic impact is considered two dimensional affecting both supply and demand. With
regards to consumption, in Kosovo, as in many countries, farmers have been facing changing
consumer attitudes and marketing channels. At this moment, little is known about how
households will respond in terms of their spending on the pandemic. The same can be applied to
livestock production and farm expenses and revenues.
According to McKibbin and Fernando (2020), transport being limited and even restricted
among countries has further slowed global economic activities Most importantly, some panic
among consumers and firms has distorted usual consumption patterns and created market
anomalies. While Wren-Lewis (2020), mentioned that part of consumption related to social
circumstances, concentrated in bars and restaurants. According to this, milk consumption and its
processing have not decreased because it is not consumed as much in bars and restaurants.
However, several countries reported that milk processing faced issues. During April, farmers in
Wisconsin were asked to dump fresh milk because there was no demand for it as the marketplace
for dairy products has been gutted by the closure of restaurants, schools, hotels, and food-service
businesses (Barrett, 2020). Besides, Huffstutter (2020) is emphasizing that the disruption to
supply chains due to the Coronavirus is causing tones of fresh produce to be wasted in the U.S.,
as farmers are unable to get their products to market. Despite food shortages and high demand
for dairy products, the Dairy Farmers of America has had to ask farmers to dump their milk. The
short shelf life and perishable nature of dairy products, means the effects of the Coronavirus have
hit them harder, and faster, than other agricultural industries. While USDA (2020) is estimating
that 2020 European Union milk deliveries will remain stagnant
relative to 2019 due to an overall reduction in the herd population and global market
disruptions following the COVID-19 pandemic, especially the reduction of cheese export.
During April, FAO (2020b) was answering many questions about the pandemic and its life

aspects, and it mentioned that food demand in poorer countries is more linked to income, and,
here, loss of income-earning opportunities could impact on consumption. Vulnerable groups
(including small-scale farmers), will face challenges accessing markets to sell their products or
buy essential inputs, or struggle due to higher food prices and limited purchasing power. Informal
laborers will be hard hit by job and income losses in harvesting and processing. The demand will
also fall due to higher uncertainty, increased precautionary behavior, containment efforts, and
rising financial costs that reduce the ability to spend, as it happened during the 2008 financial
crisis.
Mathios et al. (2020) predict that the economic impact of the pandemic will be severe, and
the 2008 financial crisis will likely pale in comparison. These are worrying times for everyone
around the globe. Invariably, these developments have not left consumers unscathed. Many
consumers have lost their income and have to manage their consumption bundles with severely
reduced resources. Gupta et al. (2005) emphasize that despite the known effectiveness of
quarantine as a means to halt the disease, little research has been done to estimate its cost.
To overcome the situation created by COVID-19, in addition to government policies on
agriculture, FAO (2020c) is suggesting that agricultural extension service (EAS) can play an
indispensable role at the frontline of the response to the pandemic in rural areas. However, to
adapt to the emergency context within the government regulations, EAS providers need to rapidly
change their way of operating. EAS can make critical contributions to minimizing the impact of
COVID-19 in the following main action areas: - (i) raising awareness about COVID 19 in rural
areas. (ii) assessing the field situation and advocating for urgent solutions to farmers’ needs, and
keep governments informed, thus allowing rapid and adequate decision
making for ensuring health and food supply. (iii) ensuring continuous support to rural
producers in a situation of physical distancing.
EAS can provide trusted sources and contact details to ensuring easy access to inputs, seeds,
transport, and finances that are critical to ensure guarantee food production during COVID-19 in
the field. (iv) building partnerships to overcome market disruptions and ensure supply chain
functioning. Recognizing that many EAS actors operate at the agricultural production level of the
value chain, COVID-19 imperatives can push them to take action in addressing the critical
problems of the farmers, in partnership with other stakeholders in the agricultural innovation
system.
The question addressed in this paper is: What impact do farmers’ education level and farmers
experience have on milk production during the Covid-19 lockdown period? According to several
authors (Lockheed et al., 1980; Hicks, 1987; Kilpatrick, 1996; Hanushek and Wößmann,
2010), the education is explaining differences in productivity and income between farms and
countries and can facilitate the diffusion and transmission of knowledge and information for
implementing the new technologies. Also, these authors emphasize the positive effect of a
farmer's educational level and exposure to extension services on-farm productivity and gross
operating surplus compared to other farm businesses. According to Moran (2009) to be
successful, farmers must be able to manage their resources to meet challenges and costs, prices,
climatic conditions, understanding the technology of final products, as well as the ability to direct
day-to-day operations to generate a profit and make the right decisions about investing in their
sustainable future.Lockheed et al., (1980) have synthesized the conclusions of several
studies of the positive effect of a farmer's educational level and exposure to extension services
on-farm productivity. While according to Kilpatrick (1996) the farm businesses which have
agricultural qualifications have an average gross operating surplus compared to other farm
businesses.
In the present paper, we investigated whether Covid-19 affected dairy farm income during the
period of lockdown in three municipalities of the Gjilan region, comparing the milk production

and farm returns for the period February- April of 2019 and 2020. Besides, a comparison of the
relation between the educational levels and work experience of dairy farmers with daily milk
production and sales, as well as the expenses and returns was performed.

MATERIALS AND METHODS
The study was conducted in the three municipalities of the Gjilan region (Vitia, Kamenica,
and Gjilan), Kosovo. The data was collected during May 2020. A structured questionnaire was
used for the collection of all information related to dairy farming. To avoid confounding questions
and for clarity, the questionnaire was pre-tested with 3 farmers. Farmer pilot groups for pretesting of the questionnaire was not used as the restriction measures of Covid-19 didn’t allow for
gatherings. 71 face-to-face interviews were conducted, and the farms were randomly selected
(from the farmers’ list of the Agricultural Office of Gjilan Region). 5-78 cows are bred in each
of the visited and interviewed farms. Interviewers did not encounter any major problems in terms
of the willingness of the population to participate, especially after the participants had been
briefed about the purpose of the interview and the survey.
The questionnaire was designed to capture information related to general characteristics of the
farm, the numbers of dairy cows, milk yield in different farm sizes; age, experience and education
level of household head, and family size. Besides, the situation of milk production, milk sales,
milk price, input price, milk expenses, and returns were collected from February through April
for the years 2019 and 2020.
The obtained data was stored in Excel-2000 and imported to SPSS 22.0 for analysis. Stored
data were tabulated and arranged as a percent value. Descriptive statistics (i.e. means,
frequencies, etc.) were done to estimate the different variables.

RESULTS AND DISCUSSIONS
1. Farmers’ Socio-demographic indicators
The current situation and the sector’s developments with a focus on the relationship
between the level of formal education and farmers’ practices, in three municipalities of
Gjilan region of Kosovo, is analyzed in this section. For this purpose, education is
included by using six points Likert scale: 0-no education, 1- obligatory education (up
to 9 years of school), 2- agricultural middle school (12 years of school), 3- other middle
schools (12 years of school), 4-university degree in environment, 5- university degree.
The results of group 0-1 (primary education) are compared with those of better
educated farmers’ groups 2-5 (secondary + education).Sample socio-demographic
and farm indicators.
Table 1: Main sample socio-demographic and farm indicators.
Education

Sample farm household indicators

Number of cows

Age

Level

Working

2019

2020

experience (years)

Mean

Standard.

Mean

Deviation

Primary

Standard.

Mean

Standard.

Deviation

Mean

Deviation

Standard.
Deviation

49,2

11,554

19,8

13,555

14,533

16,344

14,4

18,317

45,3

11,145

15,09

11,227

13,55

9,161

12,48

7,661

46,1

11,344

16,08

11,812

13,76

10,933

12,89

10,670

education

Secondary
education

Average

The majority of respondents belong to the age group 30-49 years (56,3%) and 16,9% are more
than 60 years old. For the group of primary education 66,7% belong to the age group of 30-49
years and for the group of secondary education 55,4%.
The majority of the respondents had less than 20 years of farming experience. The farming
experience of 53,3 percent of respondents was less than 20 years for the primary education
group; while in the secondary+ education group, 71,4 percent of the farmers had less than 20year experience. In the group of more educated farmers, 28,6 percent were with less than 10year experience.
All the farms of our survey had more than 4 cows so they were market-oriented. We targeted
market-oriented farms because usually they are more aware of the ¨new situations¨ and market
distortions and compare with small subsistence farms (1-2 cows) are more likely to “survive” the
growing competition in the future (Nguyen and Cheng, 1997; Čechura, 2014; Sheng et al.,
2014; Gowda and Dixit, 2015).
Table 2: Education level of the observed farmers
Education

No
educatio
n (0)

Total

Percen
tage

5

7,0

1

High
agricultural
school (2)

10

10

14,1

Obligatory
(1)

14,1

High
school (3)

Agricultural
University
(4)

Universit
y (5)

40

0

6

56,3

0

8,5

Total

Mea
n

Std. Dev.

71

2,54

1,217

100

The majority (56,3%) of the farmers interviewed are with high school education levels and
only 8,5% with a university degree.

1. Milk production and Sales.

1

Nine years of education
Milk production for the period of February – April 2020 when compared to the same period of 2019 has increased by 6,7%.

Table 3: Milk Production for the period of February- April (2019-2020)
Farms

February- April

2019

2020

Milk production
(liter)
71

Standard
deviation

13 118

8 967,762

Milk production (liter)

13 998

Minimum

2330

2430

Maximum

47830

52800

Standard deviation

9 276,314

However, 25 farms (35,2%) report a decrease in milk production by 12,7%. The main reason
for the milk production decrease is the inability to buy animal feed, especially concentrated one,
during the lockdown.
Table 4: Daily Milk Sales for the period of February- April 2019 and 2020
Year

Farms

Minimum
milk sales
(daily/liter)

Maximum
milk sales
(daily/liter)

Mean

Std.
Deviation

2020

71

30,0

600,0

163,01

108,122

2019

71

27,0

600,0

158,20

112,123

Frequency Distribution analysis shows that about 20% (19.7%) of farmers in 2020 have stated
that they have sold more than 250 liters in the 3 months of 2020, unlike 15.5% who have stated
that they have sold this amount of milk in 2019.The paired sample analysis shows no significant
difference between daily milk production in 2019 and 2020 (Table 5).
Table 5: Daily milk production- Paired sample analyze
Pair

Paired Differences

Mean

Std. Dev.

T

Std. Error
Mean

95% Confidence
Interval of the
Difference
Lower

Upper

df

Sig. (2-tailed)

Milk 2020
Milk 2019

4.8169

46.1935

5.4822

-61169

15.7505

.879

70

.383

The results generated for the effect of education level on milk production shows that there is
no significant difference between groups with different levels of education and milk production
in 2019 and 2020.
Table 6: Effect of education level and milk production
Description
Education

Milk
2020

Milk
2019

Education
merged
2

Education

Milk 2020

1

Milk 2019

Education merged

Pearson Correlation
Sig. (2-tailed)
N

71

-.023
.849
71

.020
.866
71

.945**
.000
71

Pearson Correlation
Sig. (2-tailed)
N

-.023
.859
71

1
71

.913
.000
71

.032
.791
71

Pearson Correlation
Sig. (2-tailed)
N

.020
.866
71

.913
.000
71

1
71

.063
.602
71

Pearson Correlation
Sig. (2-tailed)
N

.945**
.000
71

.032
.791
71

.063
.602
71

71

1

**. Correlation is significant at the 0.01 level (2-tailed).
2

Education merged has been recalculated to measure the level of education by degree.
Respondents are grouped in three categories: (i): without education + primary education
(compulsory), (ii) general high school + agricultural high school, and (iii) university degree.
Even the Post Hoc tests and the Games-Howell procedure did not show any significant
difference between the farmers’ education level and milk production.
2. Farm expenses and revenues and education level
Expense differences between 2019 and 2020 are minimal and non-significant (Table 7, 8,
and figure 2).
Table 7: Effect of education level and expenses of dairy farms
Description

Education

Descriptive Statistics

N

Minimum

Maximum

Mean

Std. Dev.

71

0

5

2.54

1.217

Education merged

71

0

3

1.80

.689

Expenses 2020

71

491

13615

2930.38

1949.028

Expenses 2019

71

520

10340

2945.23

1796.478

The minimal expenses differences between 2019 and 2020 are shown and from the Paired
Sample statistics (table 8).
Table 8: Paired Sample Statistics and Paired Sample Test
Pair

Paired Differences
Mean

Expenses 2019
Expenses 2020

14.85
35

Std. Dev.

1056.104

Std. Error Mean

125.336

T

df

Sig. (2
tailed)

.1
19

7
0

.906

95% Confidence
Interval of the Difference
Lower

Upper

235.122

264.829

Table 8 shows the paired-sample t-test, and we see that there are no significant statistical
differences with a confidence rate of 95% between the total expenses of the year 2019 and
2020.ANOVA has been performed to see if there is a difference between the farmers’ education
level and expenses for 2019 and 2020 /table 9). From the results, we see that there is no significant
statistical difference between the groups according to the levels of education and expenses.
Table 9: Expenses according to the level of education with ANOVA
Expenses 2019

Sum of Squares

df

Mean Square

Between groups

7144702.275

3

2381567.425

Within Groups

218768523.617

67

3265201.845

225913225.892

70

Between groups

6532440.764

3

2177480.255

Within Groups

259377252.860

67

3871302.281

265909693.624

70

Total

F

Sig.

.729

.538

.562

.642

Expenses 2020

Total

Revenue differences between 2019 and 2020 regarding education level are shown below
(table 10, 11).
Table 10: Revenues related to education level
Year

N

Minim
um

Maximum

Mean

Std. Deviation

Education
merged

71

0

3

1.80

.689

Revenues 2019

71

761.40

45122.40

6706.7906

6104.45340

Revenues 2020

71

729.00

18924.00

4996.3415

3600.04653

Descriptive Statistics data (table 10) shows that the revenues during the period February
April of 2020 are lower compare with the same period of 2019.
Table 11: Paired Samples Statistics and Test of Farms revenues according to education
level
Pair

Mean

N

Std. Dev.

Std, Error Mean

Revenues 2019

6706.7906

71

6104.45340

724.46533

Revenues 2020

4996.3415

71

3600.04653

427.24692

Pair

Paired Differences
Mean

Revenues 2019
Revenues 2020

1710.
449

Std.
Dev.

4491.94
8

Std.
Error
Mean

533
.096

t

df

Sig. (2 tailed)

95% Confidence
Interval of the Difference
Lower

Uppe
r

647.22
2

2773.
675

3.209

70

.002

From the analysis of the paired sample t-test (Table 11), we see that there is a significant
statistical difference between revenues in 2019 and 2020. In 2020 revenues have dropped
significantly to an average of 1710.5 Euro. The difference in revenues between 2019 and 2020 is
significant in the 99% confidence level.

Table 12: Revenues according to the level of education
Revenues 2019

Between groups
Within Groups

Sum of Squares

Df

68662638.386
2539841949.368
2608504587.755

3
67
70

Mean
Square

F

Sig.

.604

.615

.336

.799

22887546.129
37908088.797

Total

Revenues 2020

Between groups
Within Groups

13445091.956
893778360.514
907223452.470

3
67
70

4481697.319
13339975.530

Total

In Table 12, are analyzed the difference between more educated farmers compared to those
less educated concerning their revenues, using ANOVA, and we found that there is no
significant difference in their revenues concerning their levels of education. 3. Feed and Milk
prices
The farmers were also asked regarding the feed price that they are buying in the market and
the milk selling price to the processors or collectors. According to farmers' perceptions, the
feed price has increased during Covid-19 lockdown, while milk price has remained unchanged.
90.1% of farmers stated that the feed price is more expensive or much more expensive, compared
to the same period of the previous year. When asked about the price of milk compared to the
previous year, out of 71 answers received, 81.7% stated that the prices have not changed, while
11.3% stated that they sell it for free, and only 7% stated that they sell it at a higher price.
Table 13: Effect of working experience level and milk production
Experience

Experience

Milk 2020

Milk 2019

Experience

categories3

Pearson
Correlation
Sig. (2-tailed)
N

1
70

Pearson
Correlation
Sig. (2-tailed)
N

.027
.827
70

Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N

Milk 2020

.027
.827
70

1

Milk 2019

-.037
.760
70

Experience category

.756**
.000
70

71

.913
.000
71

.065
.592
70

-.037
.760
70

.913
.000
71

1
71

.072
.554
70

.756**
.000
70

.065
.592
70

.072
.554
70

70

1

The results generated for the effect of farmers’ experience level on milk production show that
there is no significant difference between groups with different levels of work experience and
milk production in 2019 and 2020.
Table 14: Expenses according to working experience
Expenses 2019

Sum of Squares

Df

Mean Square

F

Sig.

Between groups

3366660.143
221999769.249
225366429.392

1
68
69

3366660.143
3264702.489

1.031

.313

456093.625
264895738.814
265351832.439

1
68
69

456093.625
3895525.571

.117

.733

Within Groups
Total
Expenses 2020

Between groups
Within Groups
Total

ANOVA has been performed to see if there is a difference between the farmers’ working
experience and expenses for 2019 and 2020 (Table 14). From the results, we see that there is no
significant statistical difference between the groups according to the levels of experience and
expenses.
Table 15: Revenues related to working experience
Year

3

N

Minimum

Maximum

Mean

Std. Deviation

Working experience

70

2

46

16.09

11.898

Revenues 2020

71

729.0

18924.00

4996.3415

3600.046

Revenues 2019

71

761.40

45122.40

6707.79

6104.453

Working experience
categories

70

1

2

1.44

.500

Respondents are grouped in two categories: (i):1-10 years working experience and (ii) more
than 11 years working experience.
Table 16: Paired Samples Statistics and Test of Farms revenues compared with working
experience

Pair

Paired Differences

Mean

Std. Dev.

Std. Error
Mean

t

df

Sig. (2
tailed)

95% Confidence Interval
of the Difference
Lower

Upper

Pair 1
Experienc
e vs
Revenues
2019

6672.
147

6142.053

734.116

8136.669

-5207.627

9.089

69

.000

Pair 1
Experienc
e vs
Revenues
2020

4949.
846

3605.8
04

430.976

5809.620

-4090.073

11.485

69

.000

From the analysis of the paired sample t-test, we see that there is a significant statistical
difference between the revenues in 2019 and 2020 (Table 16). In 2020 revenues have dropped
significantly. The difference in revenues between 2019 and 2020 is significant in the 99%
confidence level.
Table 17: Revenues according to working experience
Revenues 2019
Between groups
Within Groups

Sum of Squares

Df

Mean Square

F

Sig.

2906781.190
2600119629.277
2603026410.466

1
68
69

2906781.190
38237053.372

.076

.784

1445180.812
895690630.582
897135811.394

1
68
69

1445180.812
1317921.038

.110

.741

Total
Revenues 2020

Between groups
Within Groups
Total

Table 17 is analyzed the differences in revenues according to working experience and found
that there were no significant differences.

CONCLUSIONS

This is an exploratory study, aiming at assessing the impact of COVID-19 lockdown on milk
production, dairy farm expenses, and revenues. Besides, the relation between the variables and
farmers’ education level as well as the farmers’ working experience in the dairy farm was
observed. The sample covers only 3 municipalities of the Gjilan region, due to restriction
measures during the COVID-19 period and financial constraints, which might represent a
limitation – however, the findings could be considered indicative for Kosovo as a whole, since
the lockdown was for the entire country.
According to the survey findings, the number of milking cows in 2020 has decreased
compared to 2019. Reducing the number of cows is a trend of dairy farms, across the country, in
recent years.The average age of farm owners (46,1 years) taken into this survey and their work
experience in livestock farming (16,08 years) is satisfactory. The majority of the farmers
interviewed (56,3%) are with a high school degree.
All the farms of our survey had more than 4 cows so they were market-oriented (12,89
cows/farm), so usually, they are more aware of the ¨new situations¨ and market distortions and
are more likely to “survive” the growing competition in the future.
The milk production during the period of February – April 2020 compared to the same period
of 2019 has increased by 6,7%. However, 35,2% of farmers report a decrease in milk production
by 12,7%. The paired sample analysis shows no significant difference between daily milk
production in 2019 and 2020. The main reason for the milk production decrease is the inability
to buy animal feed, especially concentrated one, during the lockdown period.
The results generated for the effect of education level on milk production shows that there is
no significant difference between groups with different levels of education and milk production
in 2019 and 2020. Also, expense differences are minimal and non-significant. While from the
analysis of the paired sample t-test there is a significant statistical difference between revenues
in 2019 and 2020. In 2020 revenues have dropped significantly to an average of 992.5 Euros. The
difference in revenues between 2019 and 2020 is significant in the 99% confidence level.
According to farmers' perceptions, the feed price has increased during Covid-19 lockdown,
while milk price has remained unchanged. 90.1% of farmers stated that the feed price is more
expensive or much more expensive, compared to the same period of the previous year, and 81.7%
stated that the milk price has not changed.
The results generated for the effect of farmers’ experience level on milk production shows that
there is no significant difference between groups with different levels of working experience and
milk production in 2019 and 2020. Also, there is no significant statistical difference between the
groups according to the levels of experience and expenses.
From the analysis of the paired sample t-test, we see that there is a significant statistical
difference between revenues in 2019 and 2020. In 2020 revenues have dropped significantly. The
difference in revenues between 2019 and 2020 is significant in the 99% confidence level.
The extension service and information dissemination regarding the application of best
farmers’ practices need to be strengthened and to provide farmers with the agricultural knowledge
and information regarding cows feeding and management, in general, to increase milk production
for the second half of the 2020 and improve the farm's income.
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